Introduction
Intermediate-sized filaments (IF) are tubular structures with a diameter of 7-1 1 nm, and are found in most nucleated cells (Franke et al., 1981) . IF fall into five different classes, ofwhich the cytokeratins represent a very heterogeneous group. The expression of different IF is cell-type specific (Lazarides, 1982; Osborn et al., 1982; Franke et al. , 1981) and is related to the direction of differentiation (Osborn and Weber, 1983; Lazarides, 1982; Osborn et al., 1982) . We have studied the distribution of IF in fetal and adult human kidneys and renal cell carcinoma by immunohistochemistry using monoclonal antibodies (MAb) specific for the main types ofIF and with some chain-specific anti-cytokeratin MAb. Although several investigators have studied IF expression in fetal and adult kidneys using immunohistochemical techniques (Cordon-Cardo et al., 1987; Fleming and Symes, 1987; Kasper et al., 1987; B#{225}rtek et al., 1986; Stamenkovic et al., 1986; Waldherr and Schwechheimer, 1985; Holth#{246}fer et al., 1984; Bachmann et al., 1983) , the results have been contradictory. In addition, all except one RCC showed co-expression of cytokeratins and vimentin.
(J Histochem
Cytochem 38:385-392, 1990) tubules (Oosterwijk et al., 1986; Finstad et al., 1985; Holth#{246}fer et al., 1983; Wallace and Naim, 1972; Oberling et al., 1960) was studied in an effort to correlate the IF expression during development with IF expression in RCC. Several investigators have shown that most ifnot all RCC co-express cytokeratins and vimentin (Pitz et al., 1987; Waldherr and Schwechheimer, 1985; Herman et al., 1983; Holth#{246}fer et al. , 1983) , which is an uncommon feature in normal and malignant cells.
Materials and Methods
Tissues. Adult human kidneys and RCC were obtained at nephrectomy. Fetal kidney tissues of 11, 13, 14, 15, 18, and 20 weeks' gestation, as estimated from body length measurements, were obtained from abortions. Tissue was snap-frozen in isopentane on dry ice and stored at -70'C until use.
Monoclonal
Antibodies.
The MAb against IF (2080 (Van Muijen ct al., 1985 , V9, D33, M20 (Schaafsma et al., in press; Van Muijen et al., 1987) , 6B10, IC7 (Van Muijen et al., 1986) , RKSE6O (Ramaekers et al., 1987b) , In the adult kidney, generally accepted histological criteria were used to define the renal structures stained.
In fetal kidney tissue, we followed the criteria of Reeves et al. (1980) we observed a lack of staining of some cells, e.g., staining only of a "crescent" of cells ( Figure  2B ), or staining of cells lying in the Figure  3 ). It appeared that only the cells near the site where the renal vesicles will make contact with the terminal ampulla expressed these cytokeratins, whereas the cells lying on the opposite site did not express cytokeratins or any other IF protein.
S-shapedStage.
All cells ofthe S-shaped body expressed cytokeratins 8, 18, and 19 ( Figure 4 ). However, cytokeratin 8 expression was more homogeneous than cytokeratin 18 and 19 expression (com. pare Figure  4A with Figures  4B and 4C ).
Capillary Loop
Stage. Developing tubules connected with 
Discussion

Intermediate Filaments in Fetal Kidney Tissue
In this study, we show that cytokeratins are expressed by cells that We suggest, therefore, that the observed heterogeneity in these different studies may be due to cutting artifacts, as was also suggested by Stamenkovic et al. (1986) . Recently, Stamenkovic et al. (1986) described that human as well as rat podocytes co-expressed vimentin and desmin. We and others (HolthOfer et al., 1984; Bachmann et al., 1983) did not observe desmin expression in these cells. We did observe desmin and vimentin expression in fetal mesangial cells and in fetal stromal cells (Van Muijen et al., 1987) , and co-expression ofcytokeratins and vimentin in developing collecting ducts.
The expression of simple epithelium-type cytokeratins 8, 18, and 19 ('Theng et al., 1981; Moll et al., 1982) , along with the ab- 
